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5 The high full supercharge system is like that described in Paragraph 4 except that the
degree of supercharge is higher, 1.6-2.5 kg per square cm. When the supercharge
1flt;r h::htus't) air is cooled, the degrese of supercharge reaches from 1.7 to 2.3 and
gher.

6, In engines having gas piston generators all the power of the engine is used to drive
the sppended supercharge or exhaust-supercharge aggregate, which has an exhaust-
superoharge pressure of 3-6 kg per om, the energy of the gas-air mixture being
usad solely by a gas turbine of constant pressure operating on a screw propellor.

In this system the degree of supercharge reaches 2.5 - 3,5,

7. Supercharging of four-cycle engines is as follows:
(A) Partial supercharging systems
(1) Partial -ugtemm systems are u:ad primarily on slow and mediun speed
- .

s speoielly des exhaust cutlet (with a D-valve) and with a super-
ohlrw{hw » Bxperiments conducted on ship engines have shown

d that with such a system a de; of supercharging of 1,2 can be reached,
The basioc defect of this sys is the low degree of supercharging attained
for the great amount of work involved in the counversiom of the engine to
the system., The other partial supercharge systems have not reached any
degree of use on ships,

(2) The inertia system of supercharging oscupies a lrcul 1ace anong the other
]

the charging of the oylinder not by some ¢ of harge aggregete but
by the use of dynni.zlwum created b inuxu of & ntrun‘:r afr
in & suction pipe, In order to inorease inertia aotion of the air strean
the following are made in the suotion system:

(s) A profile is mede of the osam diso of the suoticn valve in such &
a9 to ereate a greater vacuum in the first half of the suotion » H

(b) A sustion pipe of the maximum possible diamster and lengih is seleoted.
The inertia superobarge ystem works as follows: In the first of the
the mg:.

dston stroke eyu.nrw & sonsideredle nrur!.:’ oreated
?\wtoo.suo.l.uwu due to the small amount of opening of
the suotion valve; at the middle of the piston atroke this valve

veloeity (up to asters per esecond
stroke it areates & dymxic presimre reashing 1,15

om, 1
shown t this type of eupery increases the averege effective sure
sbout 258, The best :ﬁl abeenee

all the mmuormmwmmmmams
) and the end "
to 3

E
§
i
i
i
i
1

ahips each have two four-
tod

:ﬁuﬂn:hw of sutomatis wlves or with a
m M!MIUMOQMWWMM.
m':ommmmvmmw » compressed
10 1.2-1,4 kg por oq on sad entere intc the engime’s 1. ' Simee the
Wwﬁuhﬁqﬁudwmui&r?&aﬁ
ie {2 a m) omsawstion ¥ we ealy b the
lover eylinder esvities, u&—“etnu::p air re-
g:u. For emampls, s six auging 1t 13 suffistent tc kave
Seperedarge Jomys.
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(2) In medium high-speed engines a full supercharge system is used which has
a supercharge aggregate that operates directly off the engine, This
system is used to produce pressures not higher than 1.6-1.7 kg per sq
om because in order to attain higher pressures the amount of engine pover
spent to cperate the supercharge m would be so great that the fuel con-
sumption would be greatly increased (over 200 grams for one effective horse

power per hour).

(3) The gas turbine supercharger has been adopted for.the majority of four-

cycle engines as the most effective, The gas turbine system {m) eonsists
of the engine, the gas turbine and the centrifugal iurbocompressor. The
last two ug:n tes are actually built into one combined aggregste not attached
kinematioally the engiue. The system operttes as follows:
The gases given of{ by the g0 out of the exhaust manifold into the
gas turbine and set it in motion; air i8 drawn from the surrounding atmos-
phere and compressed in the turbocompressor putting the gas turbine in opera-
ticn up to the supersharge pressure: from there the air goes to the intake
valve of the engine, The swcm&wum in this system 1is usually

turd: system was designed origimally by

R.ﬁ.dm for u:; on b "Bocl:h'". tzhie ship was r;-
ce as reparations assigned Tansport wor
(as an ofl barge tug) for the S ater ie not frozes and a5 O0X1-HUM

an ice breaker for poeriod when the water is frosen. Two Diesel mtme

of the Doits type with & gas turbine supercharger were installed on this

ship, The two enwines together were supposed dnn.oz

1t turned out that the supercharger was mot with the sh

%{o‘:ho ship actually dnvolgrd omly 900 hp, But with the help of the 50X1-HUM
seotion of the All=-Union Scientific amez--'rocmicu Soolety -

e gas turbine supercharger was installed that and even slightly 50X1-HUM

inproved upon the ord horse powsr (although only by 10-15 hp). The

restoration of this ship was hindered by the faot that some parts of the ylans

of the ship (notably the engine plans) were miseing.

8. Supercharging of two-cycle engines is as follows: The use of the gases prodused by
the operetion of an engize to drive a turbine compressor which is kinematically
not connected to the engine hus been 1limited up to recent times to four-cycle

w. Attempts to install such a 0 failed because .. order to get

{clent 40 run the compressor the en had to be loaded to 50% and more
of the rated load. Besides, with this type of system it is sidble to stert or
operete the on low rpu'e or with & light load because ¢ turbine does

not oreate {cient tg:nm of supercharged air to acoomplish processes of
exhaust and charging operating oylinder. Four-cysle engines differ from two-
oyole engines in that they can be started and cperated on low rpm's by cutting off
tvo "pump strokes" so that the necessary amount of air can be drewn in and the ges
profuced by combustion oan be forasd out. For this reason this development of the
w,iu of two—-cyole engines has been separate from the development of super-
chargers for four-cyole engines.

(1) Insreased charging of the working cylinder

In the increased loading of ihe cylinder when air is to be used t0 increase the
norsal pressure and in order to raise the weight of the fuel charge the following
construction msasures are taken: '

(a) In e trensversal exhsust two rows of exhaust ports are used, Thru
tb;.v:zpc row of exhaust ports, located than the outlets and
el by sutomatic valves, comes an addit quantity of exhausi
air of a normal pressure (after the outlets are olosed).

(t) In the 100{“.”%06 slit exheust & valve is plased on the cutlet in
order to ¢ the port at the end of the outlet process and at the
same time avoid loss of the charge.’

(¢) In engines with a streight line exhaust there is: Either a later
clooi.:t-c:{ the exhaust ports om ascount of the uneven gas d1stridbution,
ora tanecus olosing of the exbaust and outlat organs. The above
mugml;’m allow an increase in the weight of the charge of
from 8- .

/) Partial supercharging has not been widely used on two-cyole engines because
: of the increese in fuel comsumption (5-10%) required for the operation of the
supersharge pumn (picton type).

3) Ml (the increase of pressure up 0 1.5-2.5 sq ca) makes
T e R e T
s is ti= ve . supere .
wﬁﬂﬁl Mwlmm‘.ﬂuum
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arrangements are made:

(a) The engine is equipped with a piston exhaust pump directly connected to
the crankshaft and to the geas-releasing turbine transmitting its energy
to the crankshaft thru « hydraulic coupling and & gear transmission, The
hydraulic coupling is not absolutely necessary. Its purpose is to
cut off the gas turbine during starting and operation on low rpm's.

The basic defect of this system is the necessity of using the piston
exhaust pumps and the inability to use the whole potential er of the
gas turbine (because of its rigid connection to the engine.?o'

(b) The engine is equipped with a gas turbocompressor of about the same
type as that used on the four-ayocle engines, connected directly, however,
vith & gear transmission to the crankshaft. Owing to this comncction a
compressor of the centrifugal iype carries cut the exbaust and cbu‘ging
of ‘the operat cylinder during the starting and operation on low rpm's,
As far as lomd uuoicomemd,ﬂwmofthegumbmegrwe
and whan the engine is g & half loed the attains about
the same point as that of turbocompressor, main defect in this
system is the inabllity to increase the amount of air produced in one
revolution of the engine .:: :g:ount of the kinsmatic comnection between

turbosowmpressor engine .

(c) The third, more expedient method of supercharging two-cyols engines is
Lo e tpreis T v oty

coup! ‘ ‘ 880
;ﬁﬁ:’ mturbi.s.mthr \ » Thue, until a

] pover is attained between the and the ocospressor
the engine operstes with the dri compressor (with the coupling between
the engine and compressor comnastied) and with the turdine de o After
th.mlmozunud, the coupling betwsen the gas turbine and the
turboccupressor laomootodvuhthmnummmm

to mi:a:m doaatsy '%m'“ - mt’a the $h5ox1 HUM

oma o In:::n -
mhltm.d,opmudcnlwmdmdopmm supercharge,
depending on the sorew characteristic,
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